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There are ordinarily two difficulties in the way of introduc¬ 
ing' a care u study of the various marine and fresh water alg£ 
into a course in cryptogamic botany. The first of these is 

e ° a mmg of the material, and the second is preserving 
he material which maybe obtained in such fashion that it can 

P a ^ C j e ° re . tbe stuc ient in a condition to be readily ex* 
!P In ? “ s £ ud,ed w ith nearly as satisfactory results as those 

J. e ^ ^ res b material of the same forms. 

e rs ifficulty can be overcome more or less readily 

hr^u c Wa j r ?P ec ‘ es are more or less abundant in our ponds, 
cm hnn 3 ” nvers * an d the increasing facility of access to the 
riallv ^ orms within the reach of many. Espe- 

as *■ % t j CS °^ erec i by the marine laboratories ,such 

a those at Cold SDrino- xt -\r _i. nr., j. Mi«.. 


an j tj . r — - -& **«wr,«. x.,ac Woods noic,iuo- 

teacher f C k ^ ^ rove * ^ a liE, afford an opportunity for [ 
alp-al fr»rfr> ° j 311 / . no ^ onl y become acquainted with t 
and nrMP S an *^ eir use in the class room, but also to obta 
best rnnrTf** & ^ O0< ^. su Pply of desirable species in the ve 
BiolorriralP oss ^^ e - Under the auspices of the Marii 
oratorv S Laboratory at Woods Hole, a Department of L? 1 

years anH U f P 7 ^ as , 1 been in successful operation for sev 
satisfactnr,'i r ° m j 3 necessar y botanical material may be vt 
The olH y ?u d ^ con °mically obtained. 

the SDecimJ 116 *. ° °f P reserv ing in strong alcohol shriveil 

ing reaPenr^ S r t it S i UCh a ” ex ^ ent that the use of strong swe 
thincr like rh * * 1CS ° r ac,c ^ s ) was necessary to show ar 
these method ^ ro P er ^ e f» ree of detail of structure, and wh 
and when an S p W / f'^ ooc ^ ^ or the ordinary tougher spe^ 1 
were verv unfl't by students some experience, yet th 
forms or whp * ^ a Ct i° ry wben applied to the more delict 

The use of n t-K SCd by the more inexperienced manipulate 
to t^e particular ^ alC ° h ° b 50- 7 o per cent, accord: 

The orri;'^ ^ “"satisfactory for the mo« delicate for" 

nary English method of fixing in a saturated so 1 
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lion of picric acid and preserving - in strong alcohol is a very* 
good one, especially for specimens to be imbedded in paraffin 
or for special work in connection with particular problems. 
Better still is fixing in some special solution such as a satu¬ 
rated solution of picric acid, o. 5-1 per cent, chromic acid, Per- 
enyis fluid, Hermann’s mixture, etc., and transferring through 

t e ordinary grades of alcohol, or by dialysis, up to 70 per 
cent, strength and preserving in that. 

Such material is in excellent condition for imbedding in 
para n or celloidin, but for the ordinary class work, for man- 
ipu ation by the student himself, the specimens must gener- 

W be transferred again to water. 

ut the preparation by these methods of material for a large 
ass is o ten a considerable task. The more delicate forms 

0< J are Se dom In a thoroughly satisfactory condition. 

as ^ een found to faciliate the class-work on all the 
yp ogams very much to use freezing methods in the prepar- 

cuf k ° sec ^? ns f° r the class, and either to have the sections 

ferenf ^ 11 ass ' stant or by different members of the class at dif— 

anrlm *? e j* ^ description of a convenient freezing device 

bv n^ et f S ° f im bedding in aqueous media will be published 
/one of us in the next number of this journal. 

size ^thods and the preservation of natural form and 

f enderpH^«- *" eren * P af ts with as little change as possible have 

Possible for preservtffluids^ aqUe ° US med ' a h" emP ' 0yed “ 

writers ' 1 ^ er huids have been subject to experiment by the 

m aterial° r t n Ut ^ ree y ears * particularly upon the abundant 
logical t u *1 gf r °ups of algae obtained at the Marine ~ 

the 1 v Laborat °ry at Woods ‘ 
tenters that these notes 


It is thought by 


tai n j n „ ..of their experience, while con- 

th°se wh°K * n ^ es P ec ially new, may serve as useful hints to 
preserve 0 ave before them the problem of providing and 


Ti ! ,s substan 


for laboratory 

Chrome alum 


problem of providing 


baminaria ai ] ce Was used by Guignard 1 for fixing various 
a nd devel Ce$ ^° r tbe P ur P ose °f investigating the structure 
t€s ted at th >ni n- nt °^. t b e mucilage ducts. Later it has been 
, A — 1Q logical Station a t Helgoland by Lotsy 2 upon 
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the red algas particularly as to the preservation of the cell- 
structure. 

The writers have used one per cent, chrome alum in either 
distilled water or sea water carefully filtered through sand, 
according to the different habitat, for about four years. The 
alg*, carefully selected and washed free from dirt and debris, 
have been placed in it at once and preserved in it until needed 
for examination. The cell structure is well preserved in all 
cases. Very little washing is needed afterwards to allow 

^ a ^ 1 ™ ^ ^ m % a ^ _ 


# B J »» -u.iiiig 13 ULtUtU dl LCI Wdl 

staining by any of the ordinary staining reagents, 
intercellular substances, whether soft or more cartilaginous, 

^ a- — — —■ — ■ ' ™ t , 1 


Gelatinous 


are 
it. 


iccuuidr suostances, whether soft or more cartilaginous, 
rendered firm but not especially opaque by treatment with 

Cyanophyceae, Chlorophyceae, and Rhodophyceae do very 
we l indeed. Phaeophyceae, almost without exception, are 
rendered brittle in a short time, but while this renders them 
troublesome to manage, yet specimens prepared in this way 
and soaked out in water are excellent for study by crushing 
methods. It is the intercellular substance that is rendered 
rittle and such forms as species of Leathesia, Mesogloia, 
aminaria, etc., when crushed, spread out and show the cell 
structure and cell arrangement in a very satisfactory fashion, 
e co or is not retained perfectly, but is ordinarily retained 

m< TK * an y °ther of the media we have tried. 

—, 2 , hlorophyceae lose all of their green, or nearly all. 

,. e yanophyceae and Rhodophyceae often retain consider- 
a e (especially if kept away from the light), generally at leas 
enoug to assist materially in the examination of the chroma- 
tophores, while the Phaeophyceae lose very little of their in- 
ensuy. pecimens preserved in chrome alum must be 
in g ass-stoppered jars, carefully closed, as the solution is I** 
j. ? ecome invaded by various molds. A little find) 
divided camphor-gum at the top will prevent this, as will also 

a, sn 1 ^ quantity of formalin. Chrome alum solution has 3 
oer am corrosive action upon metals, so that metal tops - 
e preserving jars should be avoided, and specimens to * 
l? free -hand or with the freezing microtome methods, 

w^shino- 3 ^ at ^ 6aSt ^ reater P art t ^ le a l urn removed ) 

One per cent, chrome alum is also an excellent preserving 

r r ° r USe fungi of the various groups, for the 

er ns an for flowering plants, better in all cases than t 

trong alcohol commonly used, but probably not superior * 3 


1896.1 


Aqueous Media for Preserving Algce. 


M 3 


the various percentages of formalin, except in the case of 
gelatinous forms. Spirogyra cells keep well in 1 per cent. 
c r ° me alum, the chromatophores, pyrenoids. nuclei and pro¬ 
toplasmic sac and threads showing very well indeed. Speci¬ 
mens kept in a cork-stoppered bottle in chrome alum showed 
a very distinct dark steel-blue stain affecting the nucleolus 
most, t e nucleus and the chromatophores, and this remained 

balsam** 5 *** water, dehydrating, and mounting in Canada 

With chrome alum, as well as all other preserving media, 
a, ry arge proportion of fluid should be used. 

Formalin. 

in? TT* ^ orrna ^ ose » or 40 per cent, formaldehyde, accord- 
? e t ra de name, has in the last two years become very 

sarv ^ zoologists and botanists. It is not neces- 

thp r °> r US *° * nto literature, but we have found that 

DCr rpnf ca!^ c 1.l _ _ 1 • _ /_ _ * 1» 


in QQ-o8« er a C !”n J soIution of th e formalin (1-2 

suffinVnH aistl e d water or sea water) makes a solution 


formalin 


suffiri^nt-i “ »cu.cr or sea wacer; maxes a solution 

ve^eraKi ^_P ow e r ful to kill, fix, and preserve any ordinary 

w ith ch C lSSue * ^hile the color fades more rapidly than 
wall tT 0111 ?. alum, the cell contents are Dreserved eauallv 


well. 

the 


ome alum, the cell contents are preserved equally 

verv^ a ®°P^y ceae * a 2 per cent, formalin solution is 
serve th we have tried. Cyanophyceae pre- 

S| nce thi' 61 -" s . t . ructure hut not the gelatinous matrix so well, 
Delicate Rh to s h r ink under the influence of formalin. 


Dasya te et c h0 u° phy ? e ?' such 

«“«• 'ch,oroZd the ' r 


as Grifiithsia, Callithamnion, 
full form better than in any other 

Formalin solutions 


containing- n do equally well. - - 

an( l this m ^ anic mat erials become acid after a short time 
larsubstan^ \ en< ^ t0 a ^ er ^he cell-contents or the intercellu- 
years this* 1 * 06 s ^^tly, but in preparations kept for nearly two 
ble. F 0rr ^ S y 0t . su l : h c, ently marked to be especially noticea- 

^ un S> andtV 0 ln Sarne percentages works excellently for 


fun gi and *thl U v Same P ercenta ges 

their natur 1 Plants. Toadstools are preserved in 

Sordino- f s y a P e s and in more or less of their natural colors 
ra,n e to the species. 


amphor water. 

h'°n is Ver ^ sparingly soluble in water, but the solu- 

Phorate^ ^ Prejudicial to the life of microorganisms. 

^* av e bpAr. atei l ls ver y useful when considerable collections 


Cam- 


e and cannot be examined for several hours. 
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In such cases small pieces of camphor-gum strewn in the water 
help to keep the algae from putrefying until they can be 
studied or properly sorted and preserved. Formalin is use¬ 
ful also for this purpose, but the acidity produced changes the 
color quicker than is the case in camphorated water. For 
preserving Cyanophyceae, camphor water keeps the cell 
structure well if present in large volume, proportional to the 
amount of material, but the coloring matter is soon dissolved. 
Chlorophyceae, Phaeophyceae, and Rhodophyceae, if well 
sorted and cleaned, are well preserved in abundance of the 
fluid, even the finer details of cell structure being preserved 
perfectly. But perhaps the most important use of camphor 
water is to preserve specimens already fixed by other fluids. 
Specimens of the larger Rhodophyceae, killed and fixed in 
concentrated aqueous solution of picric acid are preserved to 
especial advantage in camphor water; as one of us has expc* 
rienced in special work upon Rhabdonia tenera Ag. 

Summary of results. 

CyanophycecB are best prepared with a solution containing 
I per cent, chrome alum and i per cent, formalin. This so¬ 
lution renders the gelatinous sheath and matrices firm, keeps 
the cell contents in a very natural condition, and retains in 
most cases the colors in their ordinary tints. I—2 per cen^ 
formalin solution preserves the cell contents very well indeed, 
but does not keep the color well, or the softer gelatinous 
sheaths and matrices. Camphor water is not very favorabe 
for many blue-greens. Many species must nefeds be preserve 
in mass, and are associated with many bacteria and the earn 

phor solution is hardly strong enough to wrestle successful/ 
with the latter. 

Chlorophycecz are very satisfactorily preserved in any 0 
these media. Chrome alum is to be preferred in most cases, 
but some species are rendered very brittle as, e. g, nieffl ', 
branaceous forms like Ulva Lactena. Such forms are 
course better if placed in simple formalin solution. 

PhaeophycecB do well when placed immediately in 1 P 6 . 
cent, formalin in sea water. The larger forms are better W 
in i per cent, chrome alum for a few hours (3-6) and the 
preserved in 2 per cent, formalin solution or camphor 'V ate ' 

. s P e cimens for crushing may be allowed to remain in e 

itely in the chrome alum solution. 
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Rhodophycea. The coarser forms may be put into any one 
of the three solutions and be in very excellent condition; 
chrome alum preserves more color than formalin or camphor 

For the finer study, specimens are best left in a con 


water. 


centrated solution of picric acid in sea water for twenty-four 
hours, then washed, preferably in sea water, for about twenty- 
our hours more, and preserved in camphorated sea water, 
uc genera as Nemalion, Champia, Rhabdonia, Cystoclo- 
mum, etc., respond best to this treatment. Delicate species 
nee very careful consideration. Griffithsia Bornetiana is a 
most elicate species and, preserved in almost any way, col- 
ec s itself together into a shapeless mass; the cells lose their 
s ape, and it becomes a very uninviting object for study. 

rn?^,f Ce ^ * n 2 P er Cen ** formalin in sea water with plenty 

so as no ^ *° be crushed, the cells keep their shape 

form C W ^° e P^ an ^ presents a life-like appearance as far as 
? oes ‘. color of course departs. The same thing is 
C B ot various species of Callithamnion, such as C. Baileyi, 

ofdrn e,ri * • se *y os P e rmum, etc. Dasya elegans has a way 

cate s PPmg ltS ^ a * rs on being preserved, and the more deli- 

sither^ eCleS r ^ > °iy s iph° n i^ break up into short pieces, but 

mens ! n ° r c ^ rorne a i um will prevent this if the speci- 

d , ^ a 1 r F fresh when put into the preserving solution. 
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